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(54) (57) CnOCOB PEMOHTA OB^A/lHOn 
KO/IOHHbl, emuoqaioiUHfi cnycK b nee nxfr- 
pHpoBBHHoro naipy6Ka m paciUHpcmte ncfcJieA- 
Hero ao AHaMerpa otica/woA kojiohhu nyTfM 
npoTfljtcKM Mepea Hero HHcrpyMeKxa, otauhoo- 

WUUCfi TeM, HTO, C UttlbJO nOBUUJCHHH HaAOK- 

hocth nepenpuTHH HHTcpBavia HapyincHMn. 
onycxaioT AonoAHirreAbHbjA ro4»pHpoBaHHbiA 
naTpy6oK h ycTaHaaAHBaiOT c aaaopon no Top- 
uy c ocHOBHbiN, - pacuiHpsiiOT o6pauieHHyio k 
ocHOBHOMy naTpyony KOHuesyio Macrb Aonon- 
HHTeAbHoro naipy6ica m cmcuuiot ero ao y no- 
pa b paHec ycTaHOBJieiiHufis a 3aTeu npoTarn- 

B3I0T MHCTpyMCHT SCpe3 BCCb ll3Tpy60K. 
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|| tfViprlt'HIH •• * . .''V'l V.. 

MtlltU'UUM MM ,II!K|H« I.IISIil* IM'ft'pV|*l H'lMlH'IH 
P i»fir;UIIIJ\ K.i.h.MM.IN IKII.IAIIM IU'lJUHHUH II 
I.MOHOM lipoMUIII.UMIHiHril. B 'laCFMiKTH ll|MI 

K^iniTn.ihiitiM pcMi'niTc ooiaaiiu.x miaiihii. 
lliiin-Tt'ii mm 06 vuaMtiHKH ro(t>pnpoiiiiniiti 

10 iinTpyftK.i r Tpy6a\ ii\tcm pactmipciMiH cro 

IMH'piWTBOM BipUB3 

llc.VKT.mwiM aanuoro cnocofia rbarctcr 

HIHKIH* K JMCCTBO peMOMTa. «ITO 06bHCHfltMV>l 

ipy;iiiocTiiK> o6ccneMCiiiiR paBiioMcpiioro pac- iq 

11 m pen mm nxjipupiiHaiiiioro naTpyfiKa 110 Bcefi 
# iiiiiic. ripii ciuibiioM noBpeaacmiii koaoHmu 
m 60.11*11101! hcammmiic aapnaa oocaanaa koaoh- 

MOKer 6uTb iiapyuieiia. a itepaBHOMepnoc 
paciiiiipemie iiaipy6Ka npiiBojitr k vmchmhc- 
Nino cro npoxo.iiioro cchciimr. 15 

Hai<r>oAce 6ah:<kiim k npeaaaracMOMy bu- 
arctch riiocoG peMOiua o&aaMofi KaioMHW, 
BKAio'iaiotuiiH cnycK b Hee ro<t>pHpuBaHiioro 
narpytiKa n pacuiitpcHiic nocaeaHero no am- 
aueTpa oOcaaHOH Ko/toinibi nyTeM npoTHWKii 
•iepc:* iiero wicTpyMcirra [2]. 

HeawTaTOK MjBccTiioro cnocoGa 3aKAio- 
muctcb b mu.iom naae>KHOCTM nepeKpwTMB 30- 

IIU liapyillCHMH. HTO CBB33HO C B03MO>KHOCTblO 

ciy'iacH b npaKTMKc pcMOHTa o6caaHbix KO- 
Wim. Koraa nocie ycTaiioBKii ro^piipuBaHHo- 25 
ro naTpyfiKa ncrcpMeTHMHocTb coxpaHaeTca. 

tipilMCM 3UHH HCrepMeTHMHOCTH. K3K npBBHAO, 

iiaxo.iiiTCR iiciiucpeacTBCHHo naa hah noa yc- 
Ta HOB.'it'iiiiMM panee naTpy6tcoM. /Imkbhampo- 
naru *iy HeropMi-riPiiiocTb mqkho TOvibKO ny- 
tcm ycTaiioBKii aonofiMHTfcibHoro naTpyfina b 30 
ctwk k ywe ycfaMoaieHHOMy. 

Ue/ib ii3o6pereHHH — noBbJiueHHe Hawm-, 

HOCTII (ICpCKpblTMB HHTCpBaJia H3pyUJ€HHB. 

ri(K'TaB.icMH3B ueab aocTHraeTc* tcm, hto 

B CMOvOOC |)CMOHTa o6c3AH0M KOAOHHU, BKAiO- 

MaioutCM cnycK a nee ro<t>pnpoBanHoro natpy6- 3 * 
Ka ii paciuiipcMiic nocAcancro ao AHaMCTpa 06- 
caAHOH koaohhm nyTeM npoTH>KKH «<epc3 nero 
HHCTpyMCMTB. cnycKawT aonOAHHTCAbHWH ro<}>- 
pnpoBanHHH naipynoK m ycTaHaBAHaaiOT c aa- 

30pOM 110 TOpuy C OCHOBHblM, paCIUMpHWT 65- 4 q 

pauieHHyio k ochobmom>* naTpy6ny KOHiieeyio 
MacTb aono^HMTcibHoro naTpyCxa n CMeiuaioT 
ero ao ynopa b paiiec ycTaitOBAeHHbiH, a 3a* 
tcm upoTBriiBaioT MMCTpyMCHT sepea Bccb naT- 
pyooK. 

45 

Ha <tuir. I -5 nnxaaaHa noc.ieaoBaTenb 
wKih ycTdnoBKM aonoliHHTenbHoro naipy6Ka 
Maa ochobii^m; Ha <J>Mr. 6—10 — to we, npn 
ycTaHOBKc aono.iHMTe.ibHoro naTpy6Ka noa 
ociioBHbiM; Ha 4>nr. 1 1 — ceseMne A— A Ha 
(Jiiir. 3. 50 

Cihhoo bk.iiom3ct noc-ieaoBaTeAbHocTb one- 
paiuiif c HiicTpyMCHTOM l t HanpiiMep, c paan- 

X1bHO paiWllipBK)lUHMCB KOHUOM. HHC'TpyMCMT 

oiiycKaiuT b l kb a mm ny Ha TpyGax 2 k MCCTy 3 



H.ij*\ ItU'MIl »» < »Tu .l.;i»«*M kM.liHIIIU t .lltlMi.llllf |c*.M. 

111 i vi ri>4 ) | l|( | l4lp * IMIIUM narpx^KoM I m \itnp«*M ii. 

IhKMClimailMblllK'lb iMICpatlllfl IMl rinn«»fi\ 

npii pafnirc niM.u' Barpj ((J»nr.*l fil. >Via 
HOB.1CHHMH pancc n.iaCTupb a biuc ro<p\m\H t 
% Baiiiioro narpyfyxa r> .lamtMacT immuhccmiic. 110- 
Ka.iaHiioc 11a 4mr. I, 11 Hapytueiuie 3 o6caaHOH 

KO.TOHHM OCTaCTCB HCIiepCKpUTblM. Ha4MHJH OT 

nxiOBbi ruacTWpH 6 11 bmuic. JUono.iHHTcah- 
iibifi ro<t>pMpoBa.HHbifi naTpy6<)K 4 oiiycKaeTCH 

K paHCC yCTBHOBJieHIIOMy IMaCTWpK) 6 C MM- 

TepBa.iOM ot Mcro no Topuy. 

3 a tcm b Tpyftax 2 coaaami miiAmtommuc 
aafuieiuie wiakoctm, paanoe 1/3 pao<iMero aaa- 

.leHHH. B 3TO BpCMR HHCTpVMCHT I paCllMipMCT 

iLidcrupb b npcac.iax. noKasaHiiux Ma ifwr. II. 
t. c. ice iioaHocTbK). CuciLneHMc n.iacTup« c ko- 
.loiiHofi npoH3oftaeT .muib no BbicTyna.M. Ilpn 

BCCM 9T0M npOTH^Ka MHCTpyMCMTB I B IU1BC- 

Tupc (<J)iir. 2) cocTaB.iRCT Ha«iajibHyio Main, 
cro a.iMiibt. mto no3Bo.iitT .icrKo caBiiHyTb ero 

BHM3 ynopOM 5 AO K0IIT3KT3 B pailCC yCTflHIMI* 

.leHHUH n/iacTbipb 6 r>ea Max.iccTKM ityw. 3 
m 4) it it'epeKpbiTb HtrrepBaa moka>* mmmm ao- 
noa h htca bH u m n.iacThipcM 4. 

rioCAC 3T0r0 AaBACHiie WMAKOCTH B MMCTpy- 
'MCMTC I CHIDKBIOT AO HyAfl. PaAHBAbllbie Ha- 

rpy3KM HHCTpyMCHTa I nb naTpy6ox 4 yMeHb- 
ujaiOTCB, 11 oh nepeaoAHTCB b MaqaabHOc> no 
AO)KCHiie (<})Hr. 3). ynopaM 5 CMeiuam naTpy- 
6ok 4 BMH3 ao ynopa B.paHee ycTaiiOB.icii- 
Hbifi naacTbipb 6. nepeKpuBan HHTcpaan Hapy- 
uieHUB (4>Hr. 4). HiUKHH* MacTb naTpyftka 4 
ynnpaeToi b aepxHioio MacTb paHee ycraHOB* 
ACHHoro nAacTbipR 6. B mcctc cocahhchhh no- 
AywaeTCH rcpMeTMMMoe coeaHiMfiine aByx toh- 
KocTCMHbix naacTbipeA h nocae 3Toro MHCTpy- 

MCHT I MpOTRTHBBIOT MCpC3 UatpySOK 4 AO Bbl- 

xoaa H3 Hero (<J>ht. 5). 

B npoii3BoacTBe pa6oT no ycTanoBKc naac- 

TblpB B o6caat*OH KOAOHHe CCTb BapH3HT». KOT* 

aa naacTbipb pacujHpneTCB HHCTpyMCMTOM I 

CBepXy BHH3. 

PlocAeaoBaTeAbHocTb onepauiiH no npeaaa* 
raewowy cnocoOy b 3tom cAyqae anaaorHMHa 
nepaoMy BapiiaHTy. TOAbKo aonoAHHTeAbHUH 
iiarpyCoK 4 ycTBHaBAMBaioT sbthmckoA TpyO 2 
BBcpx ao ynopa b paHee ycTanoBACHHuA naac- 

Tbipb 6 B 06caAH0H KOAOHHe {(J)Hr. 6-10). 

TaKHM o<5pa30M, HcnoAb.iyn npeaaaraeMUH 
cnoco6 coeaHHeHHB naacTbipeR mo>kho noew- 
cHTb MaaeMCMOCTb nepenpuTHR HapyuieHHoro 

HHTepBBAa 06caflH0H KOAOHHbl. 

ripeaaaraeMbiA cnoco6 ycTpaiiReT hoBTop- 
Hoe ueMeHTHpoBaHHe o6caaHbix koaohh nepea 
ae<J)eKT b koaohhc 

ycTaHGBKa aoiiaiiiiiTeAbHoro aiacTbipR 3h;i 
MHTeAbiio coKpaTMT ii npcMR. 3aTpa«iHBaeMoe 

Ha npHrOTOBACMHC H 3<'1K HM K V MaTCpHBAOB MC- 

pe3 ac(|)ckt b KOAOHiie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 



1051222 
2 

of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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e Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. I Fig. 2 Fig. 3 Fig. 4 
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e Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 



1051222 



[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 ' Fig. 11 
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